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Abstract
Autism spectrum disorder (ASD) diagnosis relies on parent-reported and clinician-observed 
instruments. Sometimes, results between these instruments disagree. The broader autism 
phenotype (BAP) in parent-reporters may be associated with discordance. Study to Explore Early 
Development data (N=712) were used to address whether mothers with BAP and children with 
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ASD or non-ASD developmental disabilities were more likely than mothers without BAP to 
‘over-’ or ‘under-report’ child ASD on ASD screeners or interviews compared with clinician 
observation or overall impression. Maternal BAP was associated with a child meeting thresholds 
on a maternal-reported screener or maternal interview when clinician ASD instruments or 
impressions did not (risk ratios: 1.30 to 2.85). Evidence suggests acknowledging and accounting 
for reporting discordances may be important when diagnosing ASD.
Keywords
Autism Diagnostic Interview; Revised; Autism Diagnostic Observation Schedule; autism spectrum 
disorder; broader autism phenotype; instrument discordance
The diagnostic criteria for autism spectrum disorder (ASD) are impairment in social 
communication and interaction, and restricted and repetitive behaviors and interests (RRBI) 
(American Psychiatric Association 2013). When diagnosing ASD in children, the ASD 
diagnostic evaluation process relies on a caregiver (usually a parent) reporting on child 
behavioral and developmental traits as well as on a clinician observing the child’s social 
abilities and behavior. Generally, one or more clinicians synthesize all available information 
to reach a diagnosis based on the Diagnostic and Statistical Manual 5th edition criteria for 
ASD (American Psychiatric Association 2013; Huerta and Lord 2012).
ASD evaluation instruments, whether clinician observation or parent reports, have strengths 
and limitations. Clinicians are often experts in ASD evaluation and can compare a child to 
typically developing children or children with ASD. However, there is only a brief time for 
clinicians to observe a child during an evaluation, they can only assess current behaviors at a 
single point in time, and they may be constrained by a clinical setting (e.g. cannot observe 
daily living skills, interacting with peers) (Lord et al. 2000; Noterdaeme et al. 2002; 
Westman Andersson et al. 2013). Parents (or other caregivers) are usually the most aware of 
the child’s development, health status, and current behaviors. Parents are often advocates 
and experienced reporters on the child’s health conditions (Boshoff et al. 2016; DePape and 
Lindsay 2015). But, ASD interview instruments based on parent report also have potential 
shortcomings. The order in which questions are asked can affect response (Jones et al. 
2015), and responses about the child’s developmental history might be influenced by current 
child behavior, developmental level, and demographic characteristics (Hus and Lord 2013). 
Informant language ability may also affect response, particularly for non-native English 
speakers (Vanegas et al. 2016; Huerta and Lord 2012). Using parent interviews in 
combination with clinician observation enables collection of a wider range of information 
while minimizing potential error of relying on only one brief clinical observation of child 
ASD symptoms or only on parental report (Wiggins et al. 2015; de Bildt et al. 2004; Le 
Couteur et al. 2008; Falkmer et al. 2013; Mazefsky and Oswald 2006). Sometimes these two 
approaches produce discordant information. Past studies found discordance to be associated 
with a child’s age (de Bildt et al. 2004; Ventola et al. 2006) and RRBI (Wiggins et al. 2015; 
Le Couteur et al. 2008; Ventola et al. 2006).
Reporting discordance between parents and clinicians or parent and child self-report in other 
psychiatric disorders may provide background into potential reasons for discordance 
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between interview and observation instruments when evaluating ASD. Mothers with a 
psychiatric condition like depression (Rothen et al. 2009; De Los Reyes and Kazdin 2005; 
Verweij et al. 2011; Vandeleur et al. 2015; Ringoot et al. 2015; Hughes and Gullone 2010; 
Heun et al. 1998; Chilcoat and Breslau 1997; Gartstein et al. 2009; Daryanani et al. 2015), 
anxiety (Kendler et al. 1991; Briggs-Gowan et al. 1996; Pereira et al. 2015; De Los Reyes 
and Kazdin 2005), or ADHD (Rothen et al. 2009) were more likely to report traits of that 
condition in their child as compared to a clinician observation or child interview (Chilcoat 
and Breslau 1997; Hughes and Gullone 2010). These traits may be reported more frequently 
because mothers with psychiatric conditions could view the behavior of others more 
negatively (Torbjörn Ohrt 1999), or children of parents with psychiatric conditions have 
traits of that psychiatric condition and the parent is more finely attuned when reporting 
(Richters 1992; Chilcoat and Breslau 1997). Learning more about reporting discordance in 
these other disorders has provided insight into child psychosocial adjustment (Hoza et al. 
2002), family dynamics (De Los Reyes and Kazdin 2006), and intervention efficacy (Lerner 
et al. 2012; Mikami et al. 2010; De Los Reyes and Kazdin 2008).
Similarly, the presence of broader autism phenotype (BAP) may be a source of differential 
reporting. BAP is a sub-clinical collection of quantitative autism traits seen in family 
members of children with ASD (Bishop et al. 2004a; Bishop et al. 2004b; Bora et al. 2016; 
de Jonge et al. 2015; Shi et al. 2015; Lyall et al. 2014; Sasson et al. 2013b; Sasson et al. 
2013a; Berthoz et al. 2013; Mohammadi et al. 2012; Ruta et al. 2012; Szatmari et al. 2000; 
Gerdts and Bernier 2011). Traits of BAP most often include difficulties with pragmatic 
language, reciprocal social interaction, and social cognition, as well as behavioral and 
cognitive rigidity (Sucksmith et al. 2011). Studies have shown that individuals with BAP 
may also have more problems with anxiety, articulation, empathy, language development, 
and social initiation and response, compared to people without BAP (Sucksmith et al. 2011; 
Landa et al. 1991; Berthoz et al. 2013; Lamport and Zlomke 2014). These socio-
communicative traits may impact how an informant (the person who reports on a child’s 
traits) reports on a child (Crocetti et al. 2016; Deoliveira et al. 2005). Additionally, maternal 
BAP is a predictor of increased parental stress (Derguy et al. 2016; Ingersoll and Hambrick 
2011) and anxiety (Lau et al. 2014), which both may have an effect on an informant’s 
reporting (Muller et al. 2011). Research is needed to examine if autism-like traits in a 
mother, who most commonly acts as an informant when reporting on child ASD, are a factor 
in discordance between child ASD evaluation instruments.
Our objective was to evaluate whether maternal BAP is associated with discordance between 
a child being at risk for ASD on a maternal-reported screening instrument or meeting ASD 
criteria on an interview instrument as compared to a clinician observation instrument or a 
measure of clinician overall certainty that the child has ASD (‘best estimate’). We evaluated 
this discordance by examining whether the maternal report was more or less likely to meet 
these criteria than clinician observation or ‘best estimate’. Additionally, we evaluated each 
of five BAP-related domains (social awareness, social motivation, social communication, 
social cognition, and autistic mannerisms) to see whether a particular area of BAP traits 
influence discordance. Lastly, we explored whether discordance is associated with maternal 
self-reported history of a diagnosis of depression or anxiety disorders to better understand 
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whether discordance is specific to BAP or to overall maternal psychiatric conditions more 
generally.
Methods
Study to Explore Early Development
We used data collected in the first phase of the Study to Explore Early Development 
(SEED). SEED is a multi-site, community-sampled, case-control study with the purpose of 
characterizing the autism behavioral phenotype and associated behavioral, medical, and 
developmental conditions and investigating genetic and environmental risk factors for ASD 
(Schendel et al. 2012). SEED included six sites: California, Colorado, Georgia, Maryland, 
North Carolina, and Pennsylvania. Data on children born between 2003 and 2006 were 
collected between 2007 and 2012. Eligible children were between 30 and 68 months at the 
time of developmental assessment, were born and resided in the study catchment area at the 
time of first study contact, and lived with a knowledgeable caregiver who was able to 
communicate the child’s developmental history in English (or in Spanish in California and 
Colorado) (Schendel et al. 2012).
Three groups of children were sampled in SEED. The first two groups were children with 1) 
a past diagnosis or other indication of ASD or 2) a non-ASD developmental disability or 
delay (DD). These children were identified from multiple education and health providers in 
the study areas that diagnose and serve children with a broad range of DDs including health 
clinics, early intervention programs, and special education programs. The third group of 
children was randomly sampled from birth records at each study site (population controls). 
Identified families were sent a written invitation to participate and a follow-up invitation 
telephone call was conducted.
ASD evaluation
During the preliminary phone call with SEED staff, children’s caregivers (99.0% biological 
mothers) completed the Social Communication Questionnaire (SCQ) (Rutter et al. 2003a), 
an autism screening instrument. The SCQ is comprised of 40 yes or no questions aimed at 
assessing a child’s socio-communication ability. The recommended cut-off score that 
indicates ASD risk is 15 points. Because of the young age of included children (3 to 5 years 
of age), SEED used a cut-off of ≥11 to define a positive autism screen in order to maximize 
case finding (Wiggins et al. 2007).
After caregivers completed the SCQ, all children had a developmental assessment that 
included the Mullen Scales of Early Learning. Children with a past diagnosis of ASD or a 
positive score on the SCQ received a full diagnostic evaluation. DD and population controls 
children who screened negative on the SCQ were given a full evaluation if a clinician 
suspected ASD during the developmental assessment.
For the full ASD evaluation, clinicians conducted the Autism Diagnostic Interview-Revised 
(ADI-R) (Rutter et al. 2003b) with the child’s caregiver during an in person visit. The ADI-
R is a 93-item, 150-minute semi-structured interview that obtains comprehensive 
information from the caregiver in three domains of child development: social skills, 
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communication skills, and RRBI. The ADI-R also obtains information on whether 
developmental delays or deficits were noted in the first three years of life (Lord et al. 1994; 
Rutter et al. 2003b). SEED used the standard ADI-R algorithm to determine whether the 
child met ADI-R criteria for ASD (Rutter et al. 2003b). Although the ADI-R may not be 
appropriate for children with mental age less than 24 months (Rutter et al. 2003b), it was 
still incorporated into SEED final case algorithms for those children (Wiggins et al. 2015). 
Inter-site reliability was 99% and intra-site reliability was 87% for the ADI-R based on 
quarterly reliability exercises that included rescoring videotaped ADI-Rs by supervising 
clinicians (Wiggins et al. 2015; Schendel et al. 2012).
SEED used the Autism Diagnostic Observation Schedule (Lord et al. 2012) as the clinician 
observation instrument. During the ADOS, clinicians interact with and observe a child for 
over 40 minutes while creating social opportunities that elicit social communication and 
social interaction that allow the clinician to record RRBI. The ADOS has specific modules 
based on age and verbal ability (Lord et al. 2000); SEED used module 1 for children with no 
or few words and no phrase speech, module 2 for children with phrase speech who were not 
verbally fluent, and module 3 for verbally fluent children (Wiggins et al. 2015). Standard 
ADOS algorithms were used for each module to determine ASD classification. Inter-site 
reliability was 99% and intra-site reliability was 99% based on quarterly reliability exercises 
that included rescoring videotaped ADOS exams by supervising clinicians (Wiggins et al. 
2015; Schendel et al. 2012).
The Ohio State University Autism Rating Scale (OARS) served as the global clinical 
judgment instrument. The OARS is a tool filled out by clinicians; they use all available 
information to measure symptom severity, degree of impairment, and clinician certainty in 
child’s ASD diagnosis (The Ohio State University (OSU) Research Unit on Pediatric 
Psychopharmacology 2005). This tool was specifically modified to a five point Likert scale 
for SEED. We dichotomized this scale into “uncertain” (scores of 1–3 or a note that ASD 
symptoms are better accounted for by another disorder) and “certain” (scores of 4 or 5) 
(Wiggins et al. 2015; Schendel et al. 2012). For this study, a score of 4 or 5 indicated a case, 
and the OARS served as our ‘best estimate’ of clinician certainty of ASD. Additionally, 
since the OARS incorporates all available information and is similar to how a diagnosis is 
determined in a clinical setting, it acted as a diagnostic ‘gold standard’ in our analyses. 
Details of these instruments are presented in Online Supplement 1. Further information on 
SEED procedures can be found in Schendel et al. (2012) and Wiggins et al. (2015).
BAP instrument
BAP was assessed using the Social Responsiveness Scale-Adult (SRS-A) (Constantino 
2002). Although not originally designed to measure BAP, the SRS-A has shown good 
consistency with other BAP and qualitative autism trait instruments (Nishiyama et al. 2014; 
Ingersoll et al. 2011a). The SRS-A is a 65-item Likert scale questionnaire that takes 15-20 
minutes to complete and assesses the caregiver’s social and communication traits. In SEED, 
the caregivers were asked to have a spouse (or friend or relative if no spouse) complete the 
SRS-A on them, as recommended for this instrument. A strength of the SRS-A is its ability 
to measure five distinct domains of social responsiveness: social awareness, social cognition, 
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social communication, social motivation, and autistic mannerisms (Constantino 2002). The 
SRS-A has strong internal validity, exhibiting a Cronbach’s alpha internal consistency 
coefficient of 0.95 (Ingersoll et al. 2011a; Constantino and Todd 2005). Scores are shown to 
be independent of intelligence quotient (IQ) and age (Constantino 2002; Constantino et al. 
2009; Ingersoll et al. 2011a). Raw overall and domain SRS-A scores were standardized to T-
scores, which have a mean of 50 and a standard deviation of 10. For this study we used the 
standard ‘mild range’ recommendation of ≥60 to indicate BAP and those with scores <60 to 
indicated no BAP (Constantino and Todd 2005). Domain scores were dichotomized using 
the same T-score standardization.
Discordance
We created variables to indicate discordance between the maternal screener (SCQ) or 
maternal interview (ADI-R) and the clinician observation (ADOS) or clinician ‘best 
estimate’ (OARS) using the SEED cut-off scores for each instrument. Our four comparisons 
were the SCQ versus ADOS, SCQ versus OARS, ADI-R versus ADOS, and ADI-R versus 
OARS. If the two instruments were in agreement (both indicated ASD risk or ASD or both 
indicated no ASD risk or ASD) then they were considered ‘not discordant’. Since the ASD 
evaluation is a complex process that takes place over a limited amount of time, we do not 
want to imply that a mother’s report or clinician observation on child ASD is the ‘correct 
one’; however, since we are more concerned about influence of maternal characteristics on 
reporting, we use the clinician completed instruments as our reference group when 
presenting our results. Therefore, we define ‘over-reporting’ as the maternal report meeting 
the instrument’s threshold when the clinician did not and ‘under-reporting’ when the 
maternal report did not meet the threshold while the clinician did.
Study Sample
For this study, we included all children in SEED identified from educational or medical 
providers that serve children with DDs (N=2,541). We then excluded siblings (since 
inclusion would violate independence) (N=61); children without a completed SCQ (N=26), 
ASD evaluation (N=1424) or maternal SRS-A (N=167); and children whose mother did not 
act as the sole informant on the ADI-R or SCQ (N=151). Our final analytic sample was 712 
mother-child dyads.
Although some children with history of DD did not receive the full evaluation, we elected to 
include those who did in our sample. We chose to include these children because if a child 
screened negative on the SCQ and a clinician had suspicion of ASD at the clinic visit, the 
child still received the full ASD evaluation (N=51). We ran a sensitivity analysis excluding 
these children from our sample to determine the impact of inclusion.
Analytic approach
Demographic information and maternal-reported psychiatric history were collected in SEED 
using a maternal interview, self-completed questionnaires, and data abstraction from child’s 
birth and medical records. Maternal psychiatric history was collected using the maternal 
medical history form where a mother self-reported whether she had previously received a 
physician diagnosis of certain conditions. We calculated means and percentages for these 
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demographic characteristics by BAP status and by ADOS vs. ADI-R discordance as a 
representative outcome.
We used log-binomial regression to estimate percent discordance and evaluated whether 
discordance (‘over-reporting’ or ‘under-reporting’ compared to not discordant) differed by 
maternal BAP status using α=0.05 to indicate statistically significant differences. A model 
was run for ‘over-reporting’ which excluded those who ‘under-reported’ and a model was 
run for ‘under-reporting’ which excluded those who ‘over-reported’.
Since 167 mothers were missing the SRS-A (18.6% of mothers who met other eligibility 
criteria), we ran a sensitivity analysis to examine potential selection bias. We predicted 
missing SRS-A based on demographic variables then used individual probabilities to 
calculate inverse probability weights. We reran our analysis using these inverse probability 
weights to evaluate the impact of this missingness.
Based on BAP being a well-validated construct that is not affected by demographics like age 
or education (Gerdts and Bernier 2011), the SRS-A being independent of age and IQ 
(Constantino and Todd 2005), and scores not varying by race or ethnicity (Constantino and 
Todd 2005; Constantino and Gruber 2012), we do not believe that there are confounders for 
which to adjust in our main analyses. However, it is possible that language difficulties 
affected both completion of the SRS-A and the SCQ or ADI-R. We ran sensitivity analyses 
to evaluate how our estimates would change if we excluded those who indicated that their 
preferred language was Spanish (n=47).
For our secondary objectives, we ran models with all five SRS-A to evaluate effects of a 
single domain controlling for the others. To explore whether maternal self-reported history 
of a diagnosis of depression or an anxiety disorder (referred to as depression diagnosis or 
anxiety diagnosis) had an association with discordance, we ran models with depression 
diagnosis or anxiety diagnosis as an independent variable instead of BAP status. Being that 
this analysis is more exploratory in nature and the literature is limited on whether BAP 
confounds the relationship between depression or anxiety and reporting on ASD measures, 
we elected to calculate effect estimates that were not conditional on maternal BAP status. 
We qualitatively examined whether effect estimates differed from the BAP estimates.
Results
In our analytic sample of 712 mother-child dyads that met all entry criteria, 67 mothers 
(9.4%) met BAP criteria and 645 did not (91.6%). Table 1 presents demographic variables 
by overall BAP status and discordance status [Table 1]. Among mothers with BAP, 40.3% 
were black, 23.9% were Hispanic, and 19.4% had ≥16 years of education. Among mothers 
without BAP, 19.8% were black, 14.8% were Hispanic, and 51.0% had ≥ 16 years of 
education. Mothers who ‘over-reported’ were 68.6% white and 22.9% had <12 years of 
education. Mothers with no discordance were 60.9% white and 7.1% had <12 years 
education.
In our total sample, 624 children met the threshold for ASD risk on the SCQ (87.7%), 456 
met ADI-R criteria for ASD (64.0%), 544 met ADOS criteria (76.4%), and 466 had a 
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clinician best estimate of ASD based on the OARS (65.4%). Discordance was common in 
our sample (Table 2), as our comparison with the least discordance (ADI-R vs. ADOS in 
BAP-mothers) was 21.9% discordant. The most common discordance was ‘over-reporting’ 
between the SCQ and ADOS or SCQ and OARS in mothers with BAP (32.8% and 40.3% 
respectively). Qualitatively, ‘over-reporting’ was less common when the ADI-R was the 
maternal measure compared to the SCQ. Phi coefficients for correlation between 
discordance outcomes were moderate to low (ranging from φ =0.60 to φ =0.09). [Table 2].
Maternal BAP was significantly associated with ‘over-reporting’ compared to no 
discordance when comparing the SCQ to the ADOS (risk ratio (RR): 1.63, 95% confidence 
interval (CI): 1.12, 2.37), and the ADI-R to the ADOS (RR: 2.85, 95% CI: 1.35, 6.03) 
[Figure 1]. The effect estimate for the SCQ versus the OARS (RR 1.26, 95%CI: 0.95, 1.77) 
and ADI-R compared to the OARS (RR: 1.65, 95% CI: 0.97, 2.81) were similarly elevated, 
but did not reach statistical significance. There were no significant differences when 
assessing ‘under-reporting’, but the effect estimates suggest less ‘under-reporting’ by 
mothers with BAP when reporting on the SCQ (SCQ vs. ADOS RR: 0.57, 95% CI: 0.21, 
1.50; SCQ vs. OARS RR: 0.51, 95% CI: 0.16, 1.57).
Sensitivity analysis that restricted to children with a past ASD diagnosis (results not 
presented) and that weighted to control for potential bias due to missing SRS-As (Online 
Supplement 2) both showed minimal differences compared to the primary analysis. 
Excluding mothers whose preferred language was Spanish (Online Supplement 3) attenuated 
effect estimates for ‘over-reporting’ and slightly increased our effects for ‘under-reporting.’ 
Although there were some differences, restricting to English speakers did not change our 
interpretation of overall results, so we present our full sample estimates. Using a SCQ cut-
off of 15 (instead of 11) increased our effect estimates for ‘over-reporting’ between the 
SCQ-ADOS and the SCQ-ADI-R comparisons by approximately 10% (results not 
presented).
We also evaluated the association between the five SRS-A domains and discordance. Among 
all mothers in our sample, 7.0% had a T score ≥60 in the social awareness domain, 13.8% in 
the social cognition domain, 9.3% in the social communication domain, 13.9% in the autistic 
mannerism domain, and 10.5% in the social motivation domain. Social cognition (RR: 1.94, 
95% CI: 1.06, 3.55) and social awareness (RR: 2.1, 95% CI: 1.15, 3.82) were significantly 
associated with ‘over-reporting’ on the ADI-R compared to the OARS (Table 3). No other 
comparisons, including for ‘under-reporting’ (not shown), met statistical significance. [Table 
3]
In our sample, 36.5% of mothers with BAP reported ever having a depression diagnosis 
versus 24.8% of BAP- mothers. Nevertheless, depression diagnosis was not associated with 
either ‘over-reporting’ or ‘under-reporting’ (Table 4) [Table 4]. For anxiety diagnosis, 17.7% 
of mothers with BAP and 13.2% of mothers without BAP reported a previous diagnosis. 
Risk of ‘over-reporting’ between the ADOS and the ADI-R by anxiety diagnosis was 
elevated but did not meet statistical significance (RR: 1.97, 95% CI: 0.92, 4.20). Compared 
to those without anxiety diagnosis, those with anxiety diagnosis also had non-significant 
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elevated risk of ‘over-reporting’ on the SCQ compared to the ADOS (RR: 1.35, 95% CI: 
0.95, 1.92) and to the OARS (RR: 1.27, 95% CI: 0.96, 1.77).
Discussion
In a sample of children with past diagnosis of ASD or other non-ASD DDs, we found that 
discordance between maternal report instruments (a screening questionnaire or diagnostic 
interview) and clinician observation or clinician ‘best estimate’ of ASD was common. For 
our purposes, we used the clinician observation or ‘best estimate’ as our referent category 
and used ‘over-reporting’ or ‘under-reporting’ as a way to characterize how maternal 
reporting relates to observations and opinions of clinicians.
Mothers with BAP were significantly more likely than mothers without BAP to ‘over-report’ 
on the SCQ versus both the ADOS and the OARS, and on the ADI-R versus the ADOS. 
These results are in agreement with literature for other psychiatric disorders that show that a 
mother with a psychiatric condition may report more characteristics of the condition in her 
child than child self-report or clinician observation (Rothen et al. 2009; Hughes and Gullone 
2010; Chilcoat and Breslau 1997; Gartstein et al. 2009; De Los Reyes et al. 2011). 
Qualitatively, effect estimates for ‘over-reporting’ were slightly higher when using the ADI-
R compared to the SCQ. This may be a result of the instruments delivery in SEED (in-
person vs. telephone), length (150 minutes vs. 15-20 minutes), or purpose (diagnostic 
interview vs. screening instrument).
We found that mothers with BAP were less likely than mothers without BAP to ‘under-
report’ when reporting on the SCQ (compared to ADOS or OARS), but effect estimates 
were not statistically significant. ‘Under-reporting’ could be less likely because of the nature 
of the SCQ as a screening instrument, which we chose to have high sensitivity at the expense 
of specificity, or because of our exclusion of children with DD who scored negative and did 
not have ASD characteristics. Ultimately, we do not believe this sampling is differential by 
BAP status. Based on BAP traits like aloofness, it is possible that a person with BAP would 
be more likely to ‘under-report’ another’s ASD symptoms because of differences in social 
understanding; however, our results did not support this.
Although we found significant ‘over-reporting’ on the SCQ compared to both the ADOS and 
the OARS comparing mothers with and without BAP, none of the specific SRS-A domains 
were significantly associated with such ‘over-reporting’ after controlling for the other 
domains. It is possible that the overall construct identified by total SRS-A score is more 
important than any individual domain when assessing discordance on the SCQ. Our sample 
size may have limited our ability to precisely estimate effects by domain. The autistic 
mannerisms domain was significantly associated with ‘over-reporting’ on the ADI-R versus 
the ADOS, and the social cognition domain was associated with ‘over-reporting’ on the 
ADI-R versus the OARS. It is possible that effects of traits that comprise those two domains 
are more pronounced in the longer, more intensive ADI-R interview process, but confidence 
intervals were wide. Further work is needed to examine whether specific BAP traits in those 
domains, or domains from other BAP instruments, are associated with discordance.
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Even though mothers with depression may ‘over-report’ child depression symptomatology 
(Rothen et al. 2009; De Los Reyes and Kazdin 2005; Richters 1992) and maternal 
depression is associated with BAP (Ingersoll et al. 2011b), we found no effect of maternal 
depression diagnosis on discordance between the instruments we evaluated. Our findings are 
limited to those who reported a past diagnosis of depression, which may not capture the full 
extent of maternal depression; it may be of future interest to examine associations with 
dysphoria or trait-based depression since depressive traits could mediate the relationship 
between BAP and discordance. As for maternal anxiety diagnosis, we saw patterns 
suggesting ‘over-reporting’ when using the ADI-R compared to the ADOS or the OARS. It 
is possible that the ADI-R facilitates state anxiety (emotional arousal in response to fear or 
stressful situations (Endler and Kocovski 2001)) in those with a reported history of an 
anxiety diagnosis due to the in-depth nature of questioning and time required to complete 
the interview. It is also possible that trait anxiety (which we did not measure) is exacerbated 
during the ADI-R and this affects reporting of ASD symptoms in the child. Future research 
is needed to evaluate this question and associations with BAP using trait-based anxiety 
measures.
In the context of our results, it should be noted that our sample was comprised primarily of 
children with past history of DD or ASD. Once concern is raised about a child’s 
development, a mother may be more likely to push for a diagnosis and report in such a way 
to receive maximum services, running counter to ‘under-reporting’ child traits (Ryan and 
Runswick-Cole 2008; McKeever and Miller 2004). Therefore, it might be informative to 
evaluate discordance among mothers of children with ASD symptoms who have never been 
through the ASD evaluation process to evaluate these patterns without the mother’s past 
experience.
Future work is needed to examine the potential causes of these BAP-related discordances in 
reporting ASD characteristics. One hypothesis is that the ‘over-reporting’ we see could be 
due to social desirability (Tracey 2016; Henderson et al. 2012), where the social factors of 
BAP in mothers makes them more susceptible to giving answers that they think the clinician 
wants to hear, as compared to mothers without BAP. As yet, no empirical studies have 
evaluated the association between BAP and social desirability bias and SEED did not utilize 
instruments that assessed respondent social desirability. We examined self-reported past 
history of a diagnosis of depression or anxiety, but state-based emotional traits that may not 
be diagnosed and are associated with BAP may play a role in how a mother completes an 
instrument. Further, mothers may notice or be less tolerant of traits they themselves have and 
this could lead to ‘over-reporting,’ as has been seen when studying depression (Torbjörn 
Ohrt 1999). Similarly, a mother with BAP may be a better reporter because she is more 
finely attuned to her child’s presentation, being that she may have experienced similar socio-
communication difficulties. This ‘over-reporting’ may be due to mothers with BAP having 
children who have a different ASD presentation that is more difficult to assess in the limited 
clinical observation setting. This question will be evaluated in future work using SEED data.
This study has some limitations. Our sample was restricted to children who were identified 
through ASD and DD education and health providers, which prevents us from making 
inferences about the larger SEED sample or the general population. Additionally, the SEED 
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sample is more educated and less frequently Hispanic than the general population, which 
limits our generalizability. In our study, mothers’ with BAP versus mothers without differ in 
demographic variables like education, race, and age. However, based on our causal 
framework, which posits that BAP is independent of demographics like education and 
maternal age, we do not suspect confounding. Covariate differences may be because our 
effects are mediated through education, past child ASD diagnosis, or maternal age. When 
examining effects of culture, specifically language difference, our sensitivity analysis 
showed slight attenuation of effects when restricting to mothers whose preferred language 
was English. Next steps include examining cultural difference, measured as ethnicity or race, 
as an effect measure modifier of the BAP discordance relationship. Further, it is likely that 
the same clinician completed all instruments, potentially increasing correlation between 
instruments. Nevertheless, SEED’s thorough evaluation procedure and strong inter- and 
intra-rater reliability minimize this potential bias. Mothers were asked to have a spouse or 
friend complete the SRS-A on her, but the relationship to the mother was often left blank on 
the form (78.8% of responses). If the SRS-A was completed through self-report, it could 
create misclassification, as self-reports tend to overstate social responsiveness (De la Marche 
et al. 2015). We do not believe that if a percentage of mothers did self-report that it would 
substantially affect our results because the difference in self-reporting would be non-
differential by BAP (De la Marche et al. 2015), and the extent of any informant effect would 
be minimal (Constantino and Gruber 2012). Mother’s self-reported their past psychiatric 
medical diagnoses and we were unable to verify this reporting with medical records. We 
were unable to assess whether the effect that we see is different if a father or other caregiver 
reports. This may be of interest for future work.
This study also has major strengths and can inform future research and the ASD diagnostic 
processes. Our study sample was derived from multiple sites and from various types of 
education and health providers, not solely clinic-derived. Having a broader population 
sampling scheme allows for more diversity in included ASD phenotype and family 
demographics. Additionally, we have data on full diagnostic evaluations with data reported 
by informants and clinicians, regardless of screener score. Moreover, data from four separate 
instruments with different uses (screeners, interviews, observation, best estimate) were 
included, allowing for us to assess discordance between instruments with different goals and 
methods. We believe that this is one of the first studies to assess BAP as a source of 
discordance between ASD evaluation instruments.
Our study found that mothers with BAP were more likely to ‘over-report’ and indicate that a 
child meets an instrument’s criteria for ASD when a clinician does not reach those 
conclusions. This result was not seen when assessing maternal depression diagnosis and was 
evident only when comparing the ADI-R and the ADOS for maternal anxiety disorder 
diagnosis. Future work is needed to address whether the phenotypic profile of children with 
ASD whose parents have BAP differs from that of children with ASD whose parents do not 
have BAP, which may explain some of this observed discordance. Additionally, much is still 
unknown on how people with BAP report on others, regardless of whether they are reporting 
on ASD; more work can be done to explore how people with BAP act as informants. Based 
on our results, clinicians may need to be cognizant of maternal socio-communicative ability 
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when synthesizing available information and accounting for instrument discordance when 
deciding on a final diagnosis for child ASD.
Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
Acknowledgments
We would like to thank the families and children who participated in this research. Additionally, we would like to 
thank SEED principal investigators, co-investigators, project coordinators, and project staff. This work was funded 
by Autism Speaks Predoctoral Weatherstone Fellowship Grant 10052 and six cooperative agreements from the 
Centers for Disease Control and Prevention: Cooperative Agreement Number U10DD000180, Colorado 
Department of Public Health; Cooperative Agreement Number U10DD000181, Kaiser Foundation Research 
Institute (CA); Cooperative Agreement Number U10DD000182, University of Pennsylvania; Cooperative 
Agreement Number U10DD000183, Johns Hopkins University; Cooperative Agreement Number U10DD000184, 
University of North Carolina at Chapel Hill; and Cooperative Agreement Number U10DD000498, Michigan State 
University. The findings and conclusions in this report are those of the authors and do not necessarily represent the 
official position of the Centers for Disease Control and Prevention. This work was presented at the 2017 
International Meeting for Autism Research in San Francisco, California and was part of Dr. Rubenstein’s doctoral 
dissertation.
References
American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders. 5th. 
Arlington, VA: American Psychiatric Publishing; 2013. 
Berthoz S, Lalanne C, Crane L, Hill EL. Investigating emotional impairments in adults with autism 
spectrum disorders and the broader autism phenotype. Psychiatry Research. 2013; 208(3):257–264. 
DOI: 10.1016/j.psychres.2013.05.014 [PubMed: 23747233] 
Bishop DVM, Maybery M, Maley A, Wong D, Hill W, Hallmayer J. Using self-report to identify the 
broad phenotype in parents of children with autistic spectrum disorders: a study using the Autism-
Spectrum Quotient. Journal of Child Psychology and Psychiatry and Allied Disciplines. 2004a; 
45(8):1431–1436. DOI: 10.1111/j.1469-7610.2004.00325.x
Bishop DVM, Maybery M, Wong D, Maley A, Hill W, Hallmayer J. Are phonological processing 
deficits part of the broad autism phenotype? American Journal of Medical Genetics. Part B: 
Neuropsychiatric Genetics. 2004b; 128B(1):54–60. DOI: 10.1002/ajmg.b.30039 [PubMed: 
15211632] 
Bora E, Aydin A, Sarac T, Kadak MT, Kose S. Heterogeneity of subclinical autistic traits among 
parents of children with autism spectrum disorder: Identifying the broader autism phenotype with a 
data-driven method. Autism Research. 2016; 10(2):321–326. DOI: 10.1002/aur.1661 [PubMed: 
27383033] 
Boshoff K, Gibbs D, Phillips RL, Wiles L, Porter L. Parents’ voices: ‘why and how we advocate’. A 
meta-synthesis of parents’ experiences of advocating for their child with autism spectrum disorder. 
Child: Care, Health and Development. 2016; 42(6):784–797. DOI: 10.1111/cch.12383
Briggs-Gowan MJ, Carter AS, Schwab-Stone M. Discrepancies among mother, child, and teacher 
reports: examining the contributions of maternal depression and anxiety. Journal of Abnormal Child 
Psychology. 1996; 24(6):749–765. [PubMed: 8970908] 
Chilcoat HD, Breslau N. Does psychiatric history bias mothers’ reports? An application of a new 
analytic approach. Journal of the American Academy of Child and Adolescent Psychiatry. 1997; 
36(7):971–979. DOI: 10.1097/00004583-199707000-00020 [PubMed: 9204676] 
Constantino, JN. Social Responsiveness Scale. Los Angeles, CA: Western Psychological Services; 
2002. 
Constantino JN, Abbacchi AM, Lavesser PD, Reed H, Givens L, Chiang L, et al. Developmental 
course of autistic social impairment in males. Development and Psychopathology. 2009; 21(1):
127–138. DOI: 10.1017/S095457940900008X [PubMed: 19144226] 
Rubenstein et al. Page 12
J Autism Dev Disord. Author manuscript; available in PMC 2018 October 01.
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
Constantino, JN., Gruber, CP. Social Responsiveness Scale, Second Edition. Los Angeles, CA: 
Western Psychological Services; 2012. 
Constantino JN, Todd RD. Intergenerational transmission of subthreshold autistic traits in the general 
population. Biological Psychiatry. 2005; 57(6):655–660. DOI: 10.1016/j.biopsych.2004.12.014 
[PubMed: 15780853] 
Crocetti E, Moscatelli S, Van der Graaff J, Keijsers L, van Lier P, Koot HM, et al. The dynamic 
interplay among maternal empathy, quality of mother-adolescent relationship, and adolescent 
antisocial behaviors: new insights from a six-wave longitudinal multi-informant study. PloS One. 
2016; 11(3):e0150009.doi: 10.1371/journal.pone.0150009 [PubMed: 26990191] 
Daryanani I, Hamilton JL, Shapero BG, Burke TA, Abramson LY, Alloy LB. Differential reporting of 
adolescent stress as a function of maternal depression history. Cognitive Therapy and Research. 
2015; 39(2):110–119. DOI: 10.1007/s10608-014-9654-4 [PubMed: 25798018] 
de Bildt A, Sytema S, Ketelaars C, Kraijer D, Mulder E, Volkmar F, et al. Interrelationship between 
Autism Diagnostic Observation Schedule-Generic (ADOS-G), Autism Diagnostic Interview-
Revised (ADI-R), and the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV-TR) 
classification in children and adolescents with mental retardation. Journal of Autism and 
Developmental Disorders. 2004; 34(2):129–137. doi:http://dx.doi.org/10.1023/B:JADD.
0000022604.22374.5f. [PubMed: 15162932] 
de Jonge M, Parr J, Rutter M, Wallace S, Kemner C, Bailey A, et al. New interview and observation 
measures of the broader autism phenotype: group differentiation. Journal of Autism and 
Developmental Disorders. 2015; 45(4):893–901. DOI: 10.1007/s10803-014-2230-7 [PubMed: 
25245786] 
De la Marche W, Noens I, Kuppens S, Spilt JL, Boets B, Steyaert J. Measuring quantitative autism 
traits in families: informant effect or intergenerational transmission? European Child and 
Adolescent Psychiatry. 2015; 24(4):385–395. DOI: 10.1007/s00787-014-0586-z [PubMed: 
25086652] 
De Los Reyes A, Kazdin AE. Informant discrepancies in the assessment of childhood 
psychopathology: a critical review, theoretical framework, and recommendations for further study. 
Psychological Bulletin. 2005; 131(4):483–509. DOI: 10.1037/0033-2909.131.4.483 [PubMed: 
16060799] 
De Los Reyes A, Kazdin AE. Informant discrepancies in assessing child dysfunction relate to 
dysfunction within mother-child interactions. Journal of Child and Family Studies. 2006; 15(5):
643–661. DOI: 10.1007/s10826-006-9031-3 [PubMed: 21243074] 
De Los Reyes A, Kazdin AE. When the evidence says, “Yes, no, and maybe so”: attending to and 
interpreting inconsistent findings among evidence-based interventions. Current Directions in 
Psychological Science. 2008; 17(1):47–51. DOI: 10.1111/j.1467-8721.2008.00546.x [PubMed: 
21243087] 
De Los Reyes A, Youngstrom EA, Pabon SC, Youngstrom JK, Feeny NC, Findling RL. Internal 
consistency and associated characteristics of informant discrepancies in clinic referred youths age 
11 to 17 years. Journal of Clinical Child and Adolescent Psychology. 2011; 40(1):36–53. DOI: 
10.1080/15374416.2011.533402 [PubMed: 21229442] 
Deoliveira CA, Moran G, Pederson DR. Understanding the link between maternal adult attachment 
classifications and thoughts and feelings about emotions. Attachment & Human Development. 
2005; 7(2):153–170. DOI: 10.1080/14616730500135032 [PubMed: 16096191] 
DePape AM, Lindsay S. Parents’ experiences of caring for a child with autism spectrum disorder. 
Qualitative Health Research. 2015; 25(4):569–583. DOI: 10.1177/1049732314552455 [PubMed: 
25246329] 
Derguy C, M’Bailara K, Michel G, Roux S, Bouvard M. The need for an ecological approach to 
parental stress in autism spectrum disorders: the combined role of individual and environmental 
factors. Journal of Autism and Developmental Disorders. 2016; 46(6):1895–1905. DOI: 10.1007/
s10803-016-2719-3 [PubMed: 26858031] 
Endler NS, Kocovski NL. State and trait anxiety revisited. Journal of Anxiety Disorders. 2001; 15(3):
231–245. doi:https://doi.org/10.1016/S0887-6185(01)00060-3. [PubMed: 11442141] 
Rubenstein et al. Page 13
J Autism Dev Disord. Author manuscript; available in PMC 2018 October 01.
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
Falkmer T, Anderson K, Falkmer M, Horlin C. Diagnostic procedures in autism spectrum disorders: a 
systematic literature review. European Child and Adolescent Psychiatry. 2013; 22(6):329–340. 
DOI: 10.1007/s00787-013-0375-0 [PubMed: 23322184] 
Gartstein MA, Bridgett DJ, Dishion TJ, Kaufman NK. Depressed mood and maternal report of child 
behavior problems: another look at the depression-distortion hypothesis. Journal of Applied 
Developmental Psychology. 2009; 30(2):149–160. DOI: 10.1016/j.appdev.2008.12.001 [PubMed: 
20161323] 
Gerdts J, Bernier R. The broader autism phenotype and its implications on the etiology and treatment 
of autism spectrum disorders. Autism Research and Treatment. 2011; 2011:545901.doi: 
10.1155/2011/545901 [PubMed: 22937250] 
Henderson C, Evans-Lacko S, Flach C, Thornicroft G. Responses to mental health stigma questions: 
the importance of social desirability and data collection method. Canadian Journal of Psychiatry. 
Revue Canadienne de Psychiatrie. 2012; 57(3):152–160. [PubMed: 22398001] 
Heun R, Muller H, Papassotiropoulos A. Differential validity of informant-based diagnoses of 
dementia and depression in index subjects and in their first-degree relatives. Social Psychiatry and 
Psychiatric Epidemiology. 1998; 33(10):510–513. DOI: 10.1007/S001270050087 [PubMed: 
9780815] 
Hoza B, Pelham WE Jr, Dobbs J, Owens JS, Pillow DR. Do boys with attention-deficit/hyperactivity 
disorder have positive illusory self-concepts? Journal of Abnormal Psychology. 2002; 111(2):268–
278. DOI: 10.1037/0021-843x.111.2.268 [PubMed: 12004833] 
Huerta M, Lord C. Diagnostic evaluation of autism spectrum disorders. Pediatric Clinics of North 
America. 2012; 59(1):103–111. xi. DOI: 10.1016/j.pcl.2011.10.018 [PubMed: 22284796] 
Hughes EK, Gullone E. Discrepancies between adolescent, mother, and father reports of adolescent 
internalizing symptom levels and their association with parent symptoms. Journal of Clinical 
Psychology. 2010; 66(9):978–995. DOI: 10.1002/jclp.20695 [PubMed: 20694961] 
Hus V, Lord C. Effects of child characteristics on the Autism Diagnostic Interview-Revised: 
implications for use of scores as a measure of ASD severity. Journal of Autism and Developmental 
Disorders. 2013; 43(2):371–381. DOI: 10.1007/s10803-012-1576-y [PubMed: 22729382] 
Ingersoll B, Hambrick DZ. The relationship between the broader autism phenotype, child severity, and 
stress and depression in parents of children with autism spectrum disorders. Research in Autism 
Spectrum Disorders. 2011; 5(1):337–344. DOI: 10.1016/j.rasd.2010.04.017
Ingersoll B, Hopwood CJ, Wainer A, Brent Donnellan M. A comparison of three self-report measures 
of the broader autism phenotype in a non-clinical sample. Journal of Autism and Developmental 
Disorders. 2011a; 41(12):1646–1657. DOI: 10.1007/s10803-011-1192-2 [PubMed: 21331821] 
Ingersoll B, Meyer K, Becker MW. Increased rates of depressed mood in mothers of children with 
ASD associated with the presence of the broader autism phenotype. Autism Research. 2011b; 4(2):
143–148. DOI: 10.1002/aur.170 [PubMed: 21480539] 
Jones RM, Risi S, Wexler D, Anderson D, Corsello C, Pickles A, et al. How interview questions are 
placed in time influences caregiver description of social communication symptoms on the ADI-R. 
Journal of Child Psychology and Psychiatry and Allied Disciplines. 2015; 56(5):577–585. DOI: 
10.1111/jcpp.12325
Kendler KS, Silberg JL, et al. The family history method: whose psychiatric history Is measured? 
American Journal of Psychiatry. 1991; 148(11):1501–1504. [PubMed: 1928463] 
Lamport D, Zlomke KR. The broader autism phenotype, social interaction anxiety, and loneliness: 
implications for social functioning. Current Psychology (New Brunswick, NJ). 2014; 33(3):246–
255. DOI: 10.1007/s12144-014-9210-0
Landa R, Folstein SE, Isaacs C. Spontaneous narrative-discourse performance of parents of autistic 
individuals. Journal of Speech and Hearing Research. 1991; 34(6):1339–1345. [PubMed: 
1787716] 
Lau WY, Gau SS, Chiu YN, Wu YY. Autistic traits in couple dyads as a predictor of anxiety spectrum 
symptoms. Journal of Autism and Developmental Disorders. 2014; 44(11):2949–2963. DOI: 
10.1007/s10803-014-2151-5 [PubMed: 24907095] 
Le Couteur A, Haden G, Hammal D, McConachie H. Diagnosing autism spectrum disorders in pre-
school children using two standardised assessment instruments: the ADI-R and the ADOS. Journal 
Rubenstein et al. Page 14
J Autism Dev Disord. Author manuscript; available in PMC 2018 October 01.
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
of Autism and Developmental Disorders. 2008; 38(2):362–372. DOI: 10.1007/s10803-007-0403-3 
[PubMed: 17605097] 
Lerner MD, Calhoun CD, Mikami AY, De Los Reyes A. Understanding parent-child social informant 
discrepancy in youth with high functioning autism spectrum disorders. Journal of Autism and 
Developmental Disorders. 2012; 42(12):2680–2692. DOI: 10.1007/s10803-012-1525-9 [PubMed: 
22456819] 
Lord C, Risi S, Lambrecht L, Cook EH Jr, Leventhal BL, DiLavore PC, et al. The autism diagnostic 
observation schedule-generic: a standard measure of social and communication deficits associated 
with the spectrum of autism. Journal of Autism and Developmental Disorders. 2000; 30(3):205–
223. DOI: 10.1023/A:1005592401947 [PubMed: 11055457] 
Lord, C., Rutter, M., DiLavore, PC., Risi, S. Autism Diagnostic Observation Schedule. 2nd. 2012. 
Lord C, Rutter M, Le Couteur A. Autism Diagnostic Interview-Revised: a revised version of a 
diagnostic interview for caregivers of individuals with possible pervasive developmental disorders. 
Journal of Autism and Developmental Disorders. 1994; 24(5):659–685. DOI: 10.1007/
BF02172145 [PubMed: 7814313] 
Lyall K, Constantino JN, Weisskopf MG, Roberts AL, Ascherio A, Santangelo SL. Parental social 
responsiveness and risk of autism spectrum disorder in offspring. JAMA Psychiatry. 2014; 71(8):
936–942. DOI: 10.1001/jamapsychiatry.2014.476 [PubMed: 25100167] 
Mazefsky CA, Oswald DP. The discriminative ability and diagnostic utility of the ADOS-G, ADI-R, 
and GARS for children in a clinical setting. Autism. 2006; 10(6):533–549. DOI: 
10.1177/1362361306068505 [PubMed: 17088271] 
McKeever P, Miller KL. Mothering children who have disabilities: a Bourdieusian interpretation of 
maternal practices. Social Science and Medicine. 2004; 59(6):1177–1191. DOI: 10.1016/
j.socscimed.2003.12.023 [PubMed: 15210090] 
Mikami AY, Calhoun CD, Abikoff HB. Positive illusory bias and response to behavioral treatment 
among children with attention-deficit/hyperactivity disorder. Journal of Clinical Child and 
Adolescent Psychology. 2010; 39(3):373–385. DOI: 10.1080/15374411003691735 [PubMed: 
20419578] 
Mohammadi MR, Zarafshan H, Ghasempour S. Broader autism phenotype in Iranian parents of 
children with autism spectrum disorders vs. normal children. Iranian Journal of Psychiatry. 2012; 
7(4):157–163. [PubMed: 23408558] 
Muller JM, Achtergarde S, Furniss T. The influence of maternal psychopathology on ratings of child 
psychiatric symptoms: an SEM analysis on cross-informant agreement. European Child and 
Adolescent Psychiatry. 2011; 20(5):241–252. DOI: 10.1007/s00787-011-0168-2 [PubMed: 
21416135] 
Nishiyama T, Suzuki M, Adachi K, Sumi S, Okada K, Kishino H, et al. Comprehensive comparison of 
self-administered questionnaires for measuring quantitative autistic traits in adults. Journal of 
Autism and Developmental Disorders. 2014; 44(5):993–1007. DOI: 10.1007/s10803-013-2020-7 
[PubMed: 24342972] 
Noterdaeme M, Mildenberger K, Sitter S, Amorosa H. Parent information and direct observation in the 
diagnosis of pervasive and specific developmental disorders. Autism. 2002; 6(2):159–168. DOI: 
10.1177/1362361302006002003 [PubMed: 12083282] 
Pereira AI, Muris P, Barros L, Goes R, Marques T, Russo V. Agreement and discrepancy between 
mother and child in the evaluation of children’s anxiety symptoms and anxiety life interference. 
European Child and Adolescent Psychiatry. 2015; 24(3):327–337. DOI: 10.1007/
s00787-014-0583-2 [PubMed: 25059797] 
Richters JE. Depressed mothers as informants about their children: A critical review of the evidence 
for distortion. Psychological Bulletin. 1992; 112(3):485–499. DOI: 10.1037/0033-2909.112.3.485 
[PubMed: 1438639] 
Ringoot AP, Tiemeier H, Jaddoe VW, So P, Hofman A, Verhulst FC, et al. Parental depression and 
child well-being: young children’s self-reports helped addressing biases in parent reports. Journal 
of Clinical Epidemiology. 2015; 68(8):928–938. DOI: 10.1016/j.jclinepi.2015.03.009 [PubMed: 
25900418] 
Rubenstein et al. Page 15
J Autism Dev Disord. Author manuscript; available in PMC 2018 October 01.
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
Rothen S, Vandeleur CL, Lustenberger Y, Jeanpretre N, Ayer E, Gamma F, et al. Parent-child 
agreement and prevalence estimates of diagnoses in childhood: direct interview versus family 
history method. International Journal of Methods in Psychiatric Research. 2009; 18(2):96–109. 
DOI: 10.1002/mpr.281 [PubMed: 19507167] 
Ruta L, Mazzone D, Mazzone L, Wheelwright S, Baron-Cohen S. The Autism-Spectrum Quotient--
Italian version: a cross-cultural confirmation of the broader autism phenotype. Journal of Autism 
and Developmental Disorders. 2012; 42(4):625–633. DOI: 10.1007/s10803-011-1290-1 [PubMed: 
21626054] 
Rutter, M., Bailey, A., Lord, C. SCQ: Social Communication Questionnaire. Los Angeles, CA: 
Western Psychological Services; 2003a. 
Rutter M, Le Couteur A, Lord C. ADI-R: the Autism Diagnostic Interview-Revised. 2003b
Ryan S, Runswick-Cole K. Repositioning mothers: mothers, disabled children and disability studies. 
Disability & Society. 2008; 23(3):199–210. DOI: 10.1080/09687590801953937
Sasson NJ, Lam KS, Childress D, Parlier M, Daniels JL, Piven J. The broad autism phenotype 
questionnaire: prevalence and diagnostic classification. Autism Research. 2013a; 6(2):134–143. 
DOI: 10.1002/aur.1272 [PubMed: 23427091] 
Sasson NJ, Lam KS, Parlier M, Daniels JL, Piven J. Autism and the broad autism phenotype: familial 
patterns and intergenerational transmission. Journal of Neurodevelopmental Disorders. 2013b; 
5(1):11.doi: 10.1186/1866-1955-5-11 [PubMed: 23639131] 
Schendel DE, Diguiseppi C, Croen LA, Fallin MD, Reed PL, Schieve LA, et al. The Study to Explore 
Early Development (SEED): a multisite epidemiologic study of autism by the Centers for Autism 
and Developmental Disabilities Research and Epidemiology (CADDRE) network. Journal of 
Autism and Developmental Disorders. 2012; 42(10):2121–2140. DOI: 10.1007/
s10803-012-1461-8 [PubMed: 22350336] 
Shi LJ, Ou JJ, Gong JB, Wang SH, Zhou YY, Zhu FR, et al. Broad autism phenotype features of 
Chinese parents with autistic children and their associations with severity of social impairment in 
probands. BMC Psychiatry. 2015; 15:168.doi: 10.1186/s12888-015-0568-9 [PubMed: 26202327] 
Sucksmith E, Roth I, Hoekstra RA. Autistic traits below the clinical threshold: reexamining the 
broader autism phenotype in the 21st century. Neuropsychology Review. 2011; 21(4):360–389. 
DOI: 10.1007/s11065-011-9183-9 [PubMed: 21989834] 
Szatmari P, MacLean JE, Jones MB, Bryson SE, Zwaigenbaum L, Bartolucci G, et al. The familial 
aggregation of the lesser variant in biological and nonbiological relatives of PDD probands: a 
family history study. Journal of Child Psychology and Psychiatry and Allied Disciplines. 2000; 
41(5):579–586.
The Ohio State University (OSU) Research Unit on Pediatric Psychopharmacology. OSU Autism 
Rating Scale (OARS; adapted for SEED) a Clinical Global Impression (CGI; adapted for SEED). 
2005. http://psychmed.osu.edu/resources.htm. Accessed August 30, 2010
Torbjörn Ohrt ISLHT. Cognitive distortions in panic disorder and major depression: Specificity for 
depressed mood. [Nordic Journal of Psychiatry]. Nord J Psychiatry. 1999; 53(6):459–464. DOI: 
10.1080/080394899427719
Tracey TJ. A note on socially desirable responding. Journal of Counseling Psychology. 2016; 63(2):
224–232. DOI: 10.1037/cou0000135 [PubMed: 26689626] 
Vandeleur CL, Rothen S, Lustenberger Y, Glaus J, Castelao E, Preisig M. Inter-informant agreement 
and prevalence estimates for mood syndromes: direct interview vs. family history method. Journal 
of Affective Disorders. 2015; 171:120–127. DOI: 10.1016/j.jad.2014.08.048 [PubMed: 25303028] 
Vanegas SB, Magana S, Morales M, McNamara E. Clinical validity of the ADI-R in a US-based Latino 
population. Journal of Autism and Developmental Disorders. 2016; 46(5):1623–1635. DOI: 
10.1007/s10803-015-2690-4 [PubMed: 26742934] 
Ventola PE, Kleinman J, Pandey J, Barton M, Allen S, Green J, et al. Agreement among four 
diagnostic instruments for autism spectrum disorders in toddlers. Journal of Autism and 
Developmental Disorders. 2006; 36(7):839–847. DOI: 10.1007/s10803-006-0128-8 [PubMed: 
16897398] 
Rubenstein et al. Page 16
J Autism Dev Disord. Author manuscript; available in PMC 2018 October 01.
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
Verweij KH, Derks EM, Hendriks EJ, Cahn W. The influence of informant characteristics on the 
reliability of family history interviews. Twin Research and Human Genetics. 2011; 14(3):217–220. 
DOI: 10.1375/twin.14.3.217 [PubMed: 21623650] 
Westman Andersson G, Miniscalco C, Johansson U, Gillberg C. Autism in toddlers: can observation in 
preschool yield the same information as autism assessment in a specialised clinic? The Scientific 
World Journal. 2013; 2013:384745.doi: 10.1155/2013/384745 [PubMed: 23476129] 
Wiggins LD, Bakeman R, Adamson LB, Robins DL. The utility of the Social Communication 
Questionnaire in screening for autism in children referred for early intervention. Focus on Autism 
and Other Developmental Disabilities. 2007; 22(1):33–38. DOI: 10.1177/10883576070220010401
Wiggins LD, Reynolds A, Rice CE, Moody EJ, Bernal P, Blaskey L, et al. Using standardized 
diagnostic instruments to classify children with autism in the study to explore early development. 
Journal of Autism and Developmental Disorders. 2015; 45(5):1271–1280. DOI: 10.1007/
s10803-014-2287-3 [PubMed: 25348175] 
Rubenstein et al. Page 17
J Autism Dev Disord. Author manuscript; available in PMC 2018 October 01.
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
Figure 1. 
Risk ratios comparing discordance between maternal and clinician ratings on child autism 
spectrum disorder screening and evaluation instruments in children referred into the Study to 
Explore Early Development (SEED), by maternal broader autism phenotype status
No BAP and Clinician observations/estimates is the referent category
SCQ: Social Communication Questionnaire;
ADI-R: Autism Diagnostic Interview-Revised;
ADOS: Autism Diagnostic Observation Schedule;
OARS: The Ohio State University Autism Rating Scale;
Over: ‘Over-reporting’;
Under: ‘Under-reporting’;
‘Over-reporting’ is when the SCQ or ADI-R meets SEED ASD risk or ASD criteria while 
ADOS or OARS does not
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‘Under-reporting’ is when the SCQ or ADI-R does not meet SEED ASD risk or ASD 
criteria while ADOS or OARS does
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Table 3
‘Over-reporting’ discordance between maternal and clinician ratings on child autism spectrum disorder 
screening and evaluation instruments in the Study to Explore Early Development, by Social Responsiveness 
Scale-Adult domains
RR 95% CI
SCQ vs. ADOS
Overall 1.63 1.12, 2.37
Social awareness 0.65 0.36, 1.17
Social cognition 1.09 0.67, 1.78
Social communication 1.55 0.88, 2.73
Autistic mannerisms 1.17 0.75, 1.82
Social motivation 0.94 0.57, 1.54
SCQ vs. OARS
Overall 1.30 0.95, 1.77
Social awareness 1.23 0.80, 1.89
Social cognition 1.28 0.88, 1.86
Social communication 1.13 0.68, 1.88
Autistic mannerisms 0.97 0.68, 1.40
Social motivation 0.67 0.42, 1.07
ADI-R vs. ADOS
Overall 2.85 1.35, 6.03
Social awareness 1.33 0.40, 4.39
Social cognition 0.50 0.13, 1.92
Social communication 3.03 0.65, 14.14
Autistic mannerisms 1.73 0.63, 4.77
Social motivation 0.50 0.13, 1.68
ADI-R vs. OARS
Overall 1.67 0.96, 2.92
Social awareness 2.10 1.15, 3.82
Social cognition 1.94 1.06, 3.55
Social communication 0.64 0.26, 1.60
Autistic mannerisms 1.29 0.70, 2.37
Social motivation 0.51 0.20, 1.30
RR: risk ratio;
CI: confidence interval;
BAP: broader autism phenotype;
SCQ: Social Communication Questionnaire;
ADI-R: Autism Diagnostic Interview-Revised;
ADOS: Autism Diagnostic Observation Schedule
OARS; The Ohio State University Autism Rating Scale:
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a
RR for ‘over-reporting’ compares domain positive mothers to domain negative mothers Bold indicates statistical significance at an alpha=0.05 
level
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